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(54) Spot par reflector lamp 

(57) A reflector lamp (10) has a forward parabolic 
section (58) and a rear concave section (60). which may 
be parabolic, ellipsoidal, or spherical. A light source 
(24), such as the filament of a halogen lamp, is axially 
aligned with the axis of the reflector (LA) and is centered 
at the focal point of the forward and rear sections. The 



parabolic forward section is fluted to spread the light re- 
flected therefrom smoothly in a beam of light, minimizing 
the center hot spot. The rear section, which is not fluted, 
directs the light reflected therefrom within the desired 
beam angle, resulting in little wasted light being emitted 
outside the desired beam angle. 
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- Description 

. [0001] This Invention relates to the lamp arts. More 
particularly, this invention relates to a reflector for use 
in reflector spot PAR reflector lamps and will be de- 
scribed with particular reference thereto. It should be ap- 
preciated that the invention is also applicable to reflec- 
tive lamps employing a variety of light sources. 
[0002] The reflector lamps of the present invention 
are particularly welt suited for use in spot lighting, such 
as headlamps, display lighting, and the like. Examples 
of typical reflector lamps include General Electric's PAR 
30, PAR 38. and PAR 64 lamps. PAR Is the commonly 
accepted acronym for "parabolic aluminum reflector" 
Other commercially available reflector lamps may also 
benefit from aspects of the present invention. U.S. Pat- 
ent Nos. Re.30,832; 3,010,045; 4.021.659; 4,804,878; 
4,833,576; 4.855.634; 4,959.583; and 5,199.878 de- 
scribe reflector lamps and methods of their manufac- 
ture. U.S. Patent No. 4,420,800 discloses reflectors with 
a combination of confocal spherical and parabolic 
shaped portions. U.S. Patent No. 4,494.176 describes 
a PAR lamp with a faceted parabolic reflector surface. 
The filament is at the focal point of the parabolic portion 
but not of a small adjacent neck portion of the reflector 
resulting in wasted light due to reflections outside the 
beam angle. U.S. Patent No. 5,199.787 describes a re- 
flector lens with curved, radial flutes. FIGURE 1 shows 
a conventional parabolic reflector A. FIGURE 2 shows 
a fluted parabolic reflector B. 

[0003] It has now been found that while flutes on the 
top of the reflector are useful in spreading filament im- 
age within the beam angle, flutes at the bottom (or neck 
area) of the reflector create an undesirably large spread. 
[0004] For a good spot reflector lamp it is desirable to 
have as much light as possible emitted in a beam of 0-5" 
from the axis of the lamp. Light emitted in the 6-10' 
range is essentially wasted. However too much light in 
the center (approximately O-T) is also undesirable, 
leading to uneven light distribution and burn out. 
[0005] The present invention provides for a new and 
Improved reflector lamp, which overcomes the above- 
reference problems and others. 
[0006] In accordance with one aspect of the present 
invention, a reflector lamp Is provided. The lamp in- 
cludes first and second reflective sections. The first re- 
flective section has a generally parabolic shape and a 
focal point and having an axis passing through the focal 
point. A plurality of flutes occupying a major portion of 
the first reflective section. The second reflective section 
has a generally concave shape which is substantially 
free of flutes and a focal point which is substantially co- 
incident with the focal point of the first reflective section. 
The second reflective sectbn is joined to the first reflec- 
tive section. A light source is approximately centered at 
the focal point of the first reflective section and the focal 
point of the second reflective section. 
[0007] In accordance with another aspect of the 



present invention, a method of forming a beam of light 
in which a majority of the light is within a 6* angle from 
an axis through the beam and is substantially free of a 
central hot spot is provided. The method includes pro- 
s viding a light source at the focal point of first and second 
reflective surfaces. The first reflective surface has a plu- 
rality of flutes. The second reflective surface is free of 
flutes. The method further includes reflecting a first por- 
tion of light emitted from the light source from the first 
10 reflective surface, the flutes distributing the light to min- 
imize the hot spot and reflecting a second portion of light 
emitted from the light source from the second reflective 
surface, the non-fluted second reflective surface reflect- 
ing the light primarily within the 6" angle from the axis 
^5 through the beam. 

One advantage of the present invention Is that light Is 
emitted within a desired beam angle of about 5 degrees. 
[0008] Another advantage of the present invention is 
that a smooth beam is provided with a minimized hot 
20 spot effect. 

[0009] Embodiments of the Invention will now be de- 
scribed, by way of example, with reference to the ac- 
companying drawings, in which: 

FIGURE 1 is a perspective view of a prior art para- 
bolic reflector; 

FIGURE 2 is a perspective view of a prior art para- 
bolic reflector with flutes; 

FIGURE 3 is a perspective view of a reflector with 
a fluted parabolic section, according to the present 

invention; 

FIGURE 4 is a side sectional view of a lamp incor- 
porating the reflector of FIGURE 3, showing light 
reflecting from fluted and non-fluted sections; 
FIGURE 5 is an enlarged front view of the reflector 
of FIGURE 3, showing positioning of the flutes; 
FIGURE 6 is a plot of candlelight power against 
beam angle relative to the reflector axis (0** being 
the center, along the reflector axis); 
FIGURE 7 is a schematic view of a target illuminat- 
ed by light reflecting from a non-fluted forward sec- 
tion of the reflector housing of FIGURE 1 ; 
FIGURE 8 is a schematic view of a target illuminat- 
ed by light reflecting from a non-fluted rear section 
of the reflector housing of FIGURE 1; 
FIGURE 9 is a schematic view of a target illuminat- 
ed by light reflecting from a fluted forward section 
of the reflector housing of FIGURE 3; and 
FIGURE 10 is a schematic view of a target illumi- 
nated by light reflecting from a fluted rear section of 
the reflector housing of FIGURE 2. 

[0010] Refomng now to FIGURES 3 and 4, a lamp 10 
comprises a shaped reflector C comprising a housing 
12 with an interior reflective coating 14 of silver, alumi- 
num, or other suitable material so as to reflect light. The 
housing may be formed from molded or blown glass, 
plastic, or other suitable material. 



40 



45 



so 



2 



3 



EP1 076 203 A2 



4 



[001 1] The reflector housing 1 2 includes a first end or 
rim 16 defining an opening 20 at the front plane of the 
reflector housing. A lens 22 Is nnated to the rinn. A light 
source 24. such as a filament, is positioned with its long- 
est dimension along the axis of the lamp LA. Lens 22 
may be transparent to all light, or may include a filter to 
absorb/reflect the light dispersed by the light source 24. 
In fact, lens 22 may be designed, as known in the art, 
to meet the particular requirements of the tamp. 
[0012] A neck or second end 26 of reflector housing 
12.includes two pass-through channels 30 and 32 which 
accommodate leads 34 and 38 for connecting the lamp 
to an external power supply (not shown). Leads 34 and 
36 are in electrical connection with foils 40 and 42, which 
in turn are in electrical connection with leads 44 and 46. 
In this manner, electrk:ity is provided to the light source 
24. As Shown in FIGURE 4, a filament support 48 is elec- 
trically connected with the lead 44 and the filament 24 
Is electrically connected with the lead 46. If desired, an 
envelope 52 surrounds the light source. II will be appre- 
ciated that a variety of light sources may be used with 
the lamp, including incandescent, arc. halogen bulb, 
and semiconductor light sources. As is apparent, the 
longitudinal axis LA of the filament 24 lies on the axis 
LA of the reflector housing 12. 
[0013] The concave, coated, reflective portion 56 of 
the reflector housing 12 Includes a forward section 58. 
adjacent the lens^ and a rear section 60, connecting the 
forward section with the neck 26. The forward section 
58 is parabolic in general configuration and is fluted on 
its internal surface. The rear section 60 is a smooth, re- 
flective portion, and is preferably ellipsoid, although a 
spherical or parabolic section 60 may also be used. The 
forward and rear sections are connected at a circumfer- 
ential region 62, which preferably provides a smooth 
transition between the forward and the rear sections (i. 
e. the tangent at the rear section adjacent the circum- 
ferential region is the same as the tangent at the adja- 
cent forward section). 

[001 4] The filament 24 or other light source is neither 
infinite nor infinitesimal in size and is preferably cen- 
tered at the focal point of tx>th the parabolic, fluted sec- 
tion 58 iand the ellipsoidal, spherical, or parabolic, non- 
fluted section 60. In this way, both the fluted section and 
the non-fluted section reflect light from the filament in a 
direction generally parallel with the axis of the lamp. The 
light passes through the lens and exits the lamp as a 
beam of light in which a large portion of the emitted light 
is within a beam angle of about 5^ The light is relatively 
uniform within the beam angle, without a significant hot 
spot in the center 

[0015] As shown in FIGURE 4. the non-fluted section 
projects a distance n along the axis LA of the lamp from 
the neck and the fluted section 58 projects a distance f 
along the lamp axis from the non-fluted section to the 
tens. The image of the filament 24 is projected at a much 
larger angle (a) from the non-fluted section 60. than 
from the fluted section 58 (p). The ratio ol n:f is prefer- 



. ably from 1 :3 to 2:3, and more preferably, 1 :2. 
[0016] With reference also to FIGURE 5, the fluted 
section 58 comprises a number of flutes 64. arranged 
around the interior surface of the fluted section. The 
5 flutes preferably cover alt. or the nrajority of the interior 
surface of the fluted section. The flutes preferably are 
aligned with the axis LA. although they may be at a slight 
angle without unduly compromising the light output. For 
a reflector housing of 4 14" (11-12 cm) diameter there 

10 are preferably between about 12 and 144 flutes 64. 
more preferably, 48-96 flutes, and most preferably; 
about 72 flutes. In a preferred embodiment, each flute 
comprises two generally planar faces 70, 72, which 
meet at an edge 74. The length 1 of one of the faces 

15 can be larger than that of the other face, if desired, such 
that the two faces reflect light at slightly different angles 
to improve evenness of the beam. 
[0017] With reference now to FIGURE 6. a plot of lu- 
minous intensity vs. angle from the axis LA for three 

^0 lamps using the reflectors A, B, C of FIGURES 1 . 2, and 
3 is shown. Reflector C had a paraboloidal rear section 
60andann:f ratio of about 1:2. measured along the axis 
of the reflector. The plots for the three reflector shapes 
were calculated using a computer algorithm based on 

25 actual geometries. Data obtained from actual lamps was 
in agreement with the computer-generated curves. 
[0018] As shown in FIGURE 6, the candlepower dis- 
tribution curve shows that A has a high value in the cent- 
er, showing an undesirable hot spot. The intensity drops 

30 off rapidly in the desired beam angle range (0-6*', more 
preferably about 0-5*). as shown by the steep slope of 
curve A. However, at large angles (above about 7**) the 
luminous Intensity is still significant This light is essen- 
tially wasted as it misses the target. 

35 [0019] For reflector B, the hot spot effect is less than 
for reflector A, but the amount of wasted light directed 
at large angles is even greater, resulting from the neg- 
ative effect of fluting close to the neck. 
[0020] In the optimized embodiment of reflector 0. the 

40 undesirable hot spot effect is minimized and the lumi- 
nous intensity aimed at the target (between 0-5*) is max- 
imized. The wasted luminous intensity (between about 
6 and 10*) is minimized. The beneficial effects of reflec- 
tor G are even more pronounced if measured by lumi- 

^5 nous flux. 

[0021] With reference to FIGURES 7-10, theoretical 
projected images of the filament versus a target Illumi- 
nation area 80 are shown for various lamp designs to 
show the benefits ol a fluted forward section 58. Images 

50 82 from sectbn 58 of the reflector, if it were not fluted, 
would overlap as shown in FIGURE 7, causing a hot 
spot 84 in the middle. Conversely, images 86 from the 
section 60 closer to the filament 24. partially fall outside 
the target, as shown in FIGURE 8. Fluting of section 58 

55 results in a more even distribution of the filament images 
86. resulting in more uniform illumination, as shown in 
FIGURE 9. However, fluting of section 60 causes more 
light to fall outside the target area, as shown in FIGURE 
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10. since the filament images 90 are deflected even fur- 
ther away from the center, as compared with FIGURE 
6. The optimum combination for minimizing wasted light 
and providing uniform illumination is achieved by com- 
bining the a non fluted rear section 60 (FIGURE 8) and 
a fluted fonvard section 58 (FIGURE 9). 



Claims 

1 . A reflector lamp comprising: 

a first reflective section having a generally par< 
abolic shape and a focal point and having an 
axis passing through the focal point, a plurality 
of flutes occupying a major portion of the first 
reflective section; 

a second reflective section having a generally 
concave shape which is substantially free of 
flutes and a focal point which is substantially 
coincident with the focal point of the first reflec- 
tive sectbn, said second reflective section be- 
ing joined to said first reflective sectbn; 
a light source approximately centered at the fo- 
cal point of the first reflective section and the 
focal point of the second reflective section. 
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providing a light source at the focal point of first 
and second reflective surfaces, the first reflec- 
tive surface having a plurality of flutes, the sec- 
ond reflective surface being free of flutes; 
reflecting a first portiori of light emitted from the 
light source from the first reflective surface, the 
flutes distributing the light to minimize the hot 
spot; 

reflecting a second portion of light emitted from 
the light source from the second reflective sur- 
face, the non-fluted second reflective surface 
reflecting the light primarily within the 6* angle 
from the axis through the beam. 

10. The method of claim 9. wherein the first portion of 
light is of greater luminous intensity than the second 
portion of light. 
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2. The lamp of claim 1 , wherein the light source is ax- 
ially aligned relative to the axis of the first reflective 
section. 30 



3. . The lamp of claim 1 , further including a lens located 
at an open end of the first reflective section. 



4. The lamp of claim 1 , wherein the first reflective sec- 3S 
tion projects a distance f along the axis and the sec- 
ond reflective sectbn extends a distance n abng 

the axis and wherein the ratio n:f is between about 
1:3 and 2:3. 

40 

5. The lamp of claim 4, wherein the ratio n:f is about 
1:2. 



6. The lamp of claim 1 . wherein there are from 12 to 

144 flutes. 45 

7. The lamp of claim 1 . wherein there is a smooth tran- 
sition region between the first and second reflective 
sections. 

so 

8. The lamp of claim 1 , wherein the second reflective 
section is one of parabolic, spherical, and ellipsoi- 
dal. 



9. A method of forming a beam of light in which a ma- ss 
jority of the light is within a 6* angle from an axis 
through the beam and is substantially free of a cen- 
tral hoi spot, the method comprising: 
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FIG. 5 
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